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left or to right toward the motor cells. In the process of becoming bipolar
the newly developing pole extends to the sensory cells and thus completes
a neural pathway from the sensory to the motor cells. It is in this fashion
that the reflex arcs are first formed. Coghill (1929, p. 13) states:
"When they [the cells in the central neural chain] become bipolar they complete
the path from the sensory field to the muscle; and this path leads to the muscles of
the opposite side from the stimulus because the conductors from the sensory field
pass across the motor path of the same side to establish synapses with the dendrites of
the commissural cells of the floor plate___" 4
It is generally agreed that this sort of change goes on in all the species
which have co-ordinated nervous systems, but there is no complete agree-
ment as to the exact factors in this development. Some writers have tended
to stress the intrinsic factors, others the extrinsic.
One of the most commonly held views is that the adequate functioning
of the sensory-adjustor-motor system depends upon the growth of the
axons and dendrites (connecting fibers) and of a differing threshold of
stimulation at the synapses between neurons. (See Sherrihgton, 1922;
C. J. Herrick, 1924; Lillie, 1932.) The. interpretations of Bok (see Holt,
1931) and of Kappers'(i9i7) will serve to illustrate this standpoint. The
former has described the growth of the axons (nerve fibers) as taking place
along the main axis of the developing neural system itself. (The central
nervous system itself emerges from early differentiation of cells from the
ectoderm, or outer layer of embryo.) Bok's theory (called "simulogeneous
fibrillation") holds that developing neurons send out axons along, and
at right angles to, the main axial gradient. Obviously this is closely related
to Child's theory of polarity and the growth of axial gradients. (See above.)
The neurons and their fibers which grow along the central axis form in
time the connecting and co-ordinating neural centers; the fibers which
grow from rudimentary neuroblasts outward and at right angles become
the sensory and motor neurons. It is further evident that the development
of these neurons and their fibers is influenced by the physiological activity
which takes place in the tissue around the cells. The earliest cells, develop-
ing as they do from the rudimentary neural gradient, send axon fibers
downward along the axis. These top and first-developing cells, in fact,
become in time the dominant and directing neurons. Now when the
growing fibers become active in the tissue near a still undifferentiated or
rudimentary neuroblast, there is a stimulation of either chemical or electri-
cal sort set up in the neuroblast. The latter begins to send out axons of
its own, first in the direction away from the point of active stimulation
from the fibers of the axial gradient. Later the developing neuroblast
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